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INTRODUCTION 
Kate Brown of the Building Research Council at the University of Illinois and Paul 
Knight of Magna Systems, Inc. conducted a site visit at the St. Regis Mohawk 
Reservation on December 9-11, 2002. The purpose of the site visit was to conduct on-
site assessments of mold and moisture conditions in homes located on the reservation. 
This is a summary report of activities and issues identified while on site. A detailed 
analysis of the findings and recommendations is found in the attached report, titled: 
Technical Housing Assessment Report: Examining Mold and Moisture Conditions of 
Homes on the St. Regis Mohawk Reservation. 
BACKGROUND INFORMATION 
The St. Regis Mohawk Reservation is located in upstate New York on the border 
between the United States and Canada. There are about 4,866 Native Americans residing 
on the reservation located in Franklin and St. Lawrence counties. Upstate New York's 
winter climate consists of cold temperatures and heavy snowfall. The region has many 
wetlands and marshes along the St. Lawrence River. Tribal staff reported high water 
tables. This type of topography can contribute to mold and moisture conditions. 
The St. Regis Housing Authority reported mold and moisture problems in homes to the 
Eastern/Woodlands Office of Native American Programs (E/WONAP). The housing 
authority maintains 105 Low Rent units and 204 Mutual Help units. The housing 
authority was especially concerned about the 40 new Low Rent units built in the late 
1990s. The units were experiencing mold and moisture problems. 
Day 1: Monday, December 9, 2002 
The first day was a travel day to the reservation. 
Day 2: Tuesday, December 10, 2002 
On Tuesday morning the assessment team met with Akwesasne Housing Authority (HA) 
staff to discuss the situation on the reservation, outline the procedures while on the 
reservation, and address their concerns. Staff present at the meeting were: Shane 
Chatelle, Development Manager; Matt David, Production Manager; and Lou Lozore, 
HOME HEAP Rehab Coordinator; Lorraine Thomas, Housing Specialist; and Deb 
Goldberg of DGI Communications. 
The day's activities included an hour and a half discussion with the HA staff on mold and 
moisture issues impacting the Tribe, the type of housing built on the reservation 
(including construction plans and site plans), and current remediation work (including 
pictures). The Tribe was also in the process of mapping the flood plain areas and soil 
conditions on the reservation. Some homes had experienced flooding. The Tribe wanted 
to engage in a proactive approach to address their mold and moisture problems. 
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The assessment team inspected four Mutual Help homes. Digital photographs were 
taken at each site to record conditions. The inspection process involved visual 
assessments of both interior and exterior conditions; measurements of bathroom exhaust 
fans to determine the actual exhaust ventilation rate and discussion with residents when 
available. Blower-door testing was conducted at three of the four homes inspected. The 
Blower-door Test is a measure of actual air infilitration rate in a home. The HA requested 
that this air leakage testing be conducted in some of their homes especially those homes 
recently built in the late 1990s and those built to be airtight. The attached Technical 
Housing Assessment Report: Examining Mold and Moisture Conditions of Homes on the 
St. Regis Mohawk Reservation provides a detailed analysis of findings and 
recommendations for the properties inspected at the St. Regis Mohawk Reservation. 
Day 3: Wednesday, December 11,2002 
On Wednesday, the assessment team continued with technical assistance discussions with 
housing authority staff. Issues discussed included mold and moisture conditions noted 
from the previous day, present remediation plans in progress, and recommendations and 
ideas for educating occupants. Diane Boots, Resident Service Coordinator joined the 
discussion on Wednesday. The idea of amending the Mutual Help Occupancy 
Agreement to further outline occupants' roles and responsibilities was discussed. Some of 
the discussion focused on working with occupants of Mutual Help Homes to understand 
their roles and responsibilities. The housing authority Mutual Help Agreement requires 
all homes to have gutters and downspouts. It was noted that most of the homes on the 
reservation had gutters and down spouts. Ideas were also discussed on expanding the 
Mutual Help Counseling Program to provide education on the following topics: 
• Annual home maintenance 
• How to make minor repairs 
• Roles and responsibilities of occupants (especially in reporting repairs) 
• Require mandatory attendance at annual home maintenance clinics at time 
of recertification. 
Discussion also included some of the preliminary findings relating to mold and moisture 
problems and potential causes for those problems. 
The assessment team inspected two Mutual Help homes and two Low Rent homes on 
Wednesday. Digital photographs were taken at each site to record conditions. The 
inspection process involved visual assessments of both interior and exterior conditions, 
measurements of bathroom exhaust fans to determine the actual exhaust ventilation rate, 
and discussion with residents when available. Blower-door testing was conducted at two 
of the four homes inspected. The attached Technical Housing Assessment Report: 
Examining Mold and Moisture Conditions on Homes on the St. Regis Mohawk 
Reservation provides a detailed analysis of findings and recommendations for the 
properties inspected at the St. Regis Mohawk Reservation. 
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FINDINGS 
An overview of findings and recommendations for the St. Regis Mohawk Reservation 
follows. The following Technical Housing Assessment Report provides a more detailed 
discussion and analysis of the findings. 
St. Regis Reservation 
Mold and moisture problems were found in six of the eight homes inspected. The 
following are the principal findings from the site visit: 
1. Site drainage could be improved at seven of the homes. Dips and holes adjacent to 
the foundations were common. Drainage away from the homes was flat in many 
instances. 
2. All but one home had a gutter system. Maintenance items related to the gutter 
system were found in five homes. These items include missing downspouts, 
leaders and splash-blocks. In one instance, a clogged gutter was found. 
3. The three homes with wood foundations had basement mold and moisture 
problems. Although inadequate site drainage and interior moisture sources were 
contributing to the problem, the wood foundation assembly was not built to allow 
drying. 
4. Air leakage was measured with a Blower-door Test in five homes. Four of the 
homes were tighter than the recommended levels, given the occupancy load of the 
home. The two homes that were built within the last three years would benefit 
from a heat recovery ventilation system. 
5. Although all the inspected homes had bathroom exhaust fans vented to the 
outside, none of the fans were operating at their rated flow. Only two homes had 
kitchen exhaust fans vented to the outside. 
6. A number of minor maintenance items in addition to the gutter systems were 
found that could contribute to moisture and other indoor air quality problems. 
These items include the absence of sump pump covers, sump pump discharge 
pipes and open return air grilles in basements. 
7. A number of occupant education items were identified that could contribute to 
moisture and other indoor air quality problems. These included clothes drying in 
the basement, basement clutter, blocked combustion air intakes, unplugged sump 
pumps and rugs in basements. 
8. Major attic bypasses were found in two homes. Attic bypasses allow warm air 
from the house to move into the attic. Bypasses cause higher space heating costs 
and can contribute to ice damming. Gable vents in two homes appeared to be the 
cause of water stains and mold growth on ceilings. 
9. An extremely good attic access panel made from a section of a urethane door was 
found in one home. The panel combined high R-value and air sealing with lighter 
weight and an attractive finish (See p12, Appendix B). 
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PROGRAMMATIC RECOMMENDATIONS 
A formidable challenge to all housing authorities is the development of a service-delivery 
system to effectively address mold and moisture conditions promptly. This requires a 
partnership between the housing authority and occupants. A system could include 
training for the maintenance staff on how to implement the technical recommendations, 
and training for residents on their roles and responsibilities as renters and homeowners. 
In many cases, moisture problems develop but go unreported, and unrepaired, allowing 
significant mold contamination that could have been avoided. Some strategies to meet 
these challenges follow: 
1. As part of the annual recertification process, require occupant attendance at 
annual homeowner/renter clinics. These clinics would provide instruction on 
home maintenance issues. Topics such as identifying and repairing leaks and 
gutter maintenance should be presented. 
2. During the annual recertification process, have occupants fill-out a survey based 
on Housing Quality Standards (HQS) and additional questions on mold and 
moisture conditions in their homes. By having the residents complete the surveys, 
they further engage in their own home maintenance. The survey responses also 
provide information to the Housing Authority on any unreported problems 
(especially leaks and inoperable fans) that may contribute to an unsafe and 
unhealthy home environment. 
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EXECUTIVE SUMMARY 
Kate Brown, Building Research Council staff and Paul Knight of Magna Systems, Inc. 
inspected eight homes for mold and moisture problems at the St. Regis Mohawk 
reservation on December lOth and 11th. Debra Goldberg of DGI Communications 
accompanied them on the inspection. 
Six of the homes had mold and moisture problems . Principal findings from the site visit 
are listed below. It should be noted that staff members at the Akwesasne Housing 
Authority are aware of the issues and are taking measures to remedy the mold and 
moisture problems. 
1. Site drainage could be improved at seven of the homes. Dips and holes adjacent to 
the foundations were common. Drainage away from the homes was flat in many 
instances. 
2. All but one home had a gutter system. Minor maintenance items related to the 
gutter systems were found in five homes. These items include missing 
downspouts, leaders and splash-blocks. In one instance, a clogged gutter was 
found. 
3. The three homes with wood foundations had basement mold and moisture 
problems. Although inadequate site drainage and interior moisture sources were 
contributing to the problem, the wood foundation assembly was not built to allow 
drying. 
4. Air leakage was measured with a Blower-door test in five homes. Four of the 
homes were tighter than the recommended levels, given the occupancy load of the 
home. The two inspected homes that were built within the last three years would 
benefit from a heat recovery ventilation system. 
5. Although all the inspected homes had bathroom exhaust fans vented to the 
outside, none of the fans were operating at their rated flow. Only two homes had 
kitchen exhaust fans vented to the outside. 
6. A number of minor maintenance items in addition to the gutter systems were 
found that could contribute to moisture and other indoor air quality problems. 
These items include the absence of sump covers, sump pump discharge pipes, and 
open return air grilles in basements. 
7. A number of occupant education items were identified that could contribute to 
moisture and other indoor air quality problems. These included clothes drying in 
basements, basement clutter, blocked combustion air intakes, unplugged sump 
pumps and rugs in basements. 
8. Significant attic bypasses were found in two homes. Attic bypasses allow warm 
air from the house to move into the attic. Gable vents in two homes appeared to 
be the cause of water stains and mold growth on ceilings. 
9. An extreme! y good attic access panel made from a section of a urethane door was 
found in one home. The panel combined high R-value of about 10 with lighter 
weight and an attractive finish. 
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This report provides technical recommendations and discussion focusing on these items. 
Appendix A includes a summary of findings at each inspected home. Appendix B 
provides a detailed assessment of each home. 
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INTRODUCTION 
The Assessment Team responded to a request from the Eastem/W oodlands Office of 
Native American Programs to assess site and structural conditions contributing to mold 
and moisture problems on the St. Regis Mohawk Reservation. Kate Brown. Building 
Research Council staff and Paul Knight of Magna Systems, Inc. conducted the 
investigation on December 1Oth and 11th, 2002. A member of the Akwesasne Housing 
Authority and Debra Goldberg of DGI Communications accompanied the inspection 
team. The Housing Authority pre-selected eight homes for inspection because they had 
reported mold and moisture problems. Some of the homes were selected for air leakage 
tests to determine their tightness levels. 
SECTION 1 -METHODOLOGY 
Visual inspection was primarily used to assess mold and moisture conditions in the 
homes. Actual ventilation rates of bathroom exhaust fans were measured. Air tightness 
was measured in five homes with a Blower-door Test. 
The results of the mold and moisture assessments were compiled on a spreadsheet, with 
broad categories of common moisture problems noted. This data is presented in 
Appendix A in this report. The findings of each individual house are presented in 
Appendix B. 
Visual Inspection 
Housing inspections consisted primarily of visual assessment of mold and moisture 
conditions. Assessment forms developed for the Chicago Mold and Moisture Project (a 
HUD Healthy Homes Program) were used to record information. The assessment forms 
are organized for a room-by-room inspection. All rooms were examined for water 
damage and evidence of mold. The assessment of kitchens, bathrooms, basements, utility 
rooms and attics included additional inspections relating to plumbing, localized 
ventilation, water entry and other moisture source issues. 
The exterior of the houses were inspected for rain water/snow melt management, 
including site grading, roof condition and gutter system. 
Whenever possible, residents were interviewed to gather history on moisture problems, 
plumbing leaks, winter condensation, health issues, number of occupants and other useful 
information that could be offered. 
Digital photographs were taken at each house to visually record notable conditions 
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Measurements 
Actual ventilation rates of bathroom fans were measured with an exhaust fan flow meter. 
The flow meter consists of a gasketed pan that is placed tightly over an operating exhaust 
fan. The pan has a variable orifice and a connection for a digital manometer. The 
manometer measures the pressure difference between the pan and the house during fan 
operation. Based on the setting of the variable orifice and the measured pressure 
difference at the fan, the cubic feet of air per minute (CFM) exhaust by the fan is 
calculated. 
Air tightness of five homes was measured with a Blower-door. The Blower-door is a 
large fan that fits within a panel assembly. The assembly is fitted into an exterior 
doorway of a home. The house is set-up for winter conditions with the furnace and water 
heater turned-off. The fan is adjusted to depressurize the house to minus 50 Pascals (Pa), 
which is equivalent to a 20 mile per hour wind on all sides of the house. The amount of 
air that the fan is moving can be measured to determine the tightness of the home. 
SECTION 2 - HOUSING DESCRIPTIONS 
Six homes had basements. The other two homes 
were slabs-on-grade. No houses built over crawl 
spaces were inspected. Three of the basements 
had poured concrete foundations. The other 
three homes were built with wood foundations. 
Homes built over basements are described as 
raised ranch (Figure 1). Because of the high 
water table in the area, the basements are built 
into the ground about 4 feet. The above grade 
portion of the basement wall is wood frame and 
is referred to as a pony wall. Four of the six 
basements were completely or partially finished 
as living space. 
The homes were a combination of stick built and 
modular construction. All of the homes were built 
with 2" x 6" framing. 
SECTION 3 -FINDINGS 
1. Site Drainage 
All but one home had site drainage problems. The 
predominant problem was the presence of dips and 
holes adjacent to the foundation (Figure 2). Site 
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foundation 
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drainage was generally flat although there were instances where positive drainage away 
from the home was present on at least one side of the home. 
The Phillips Road home (Figure 3) was 
originally built at the bottom of a hill and had 
significant site drainage problems. The house 
was going to be moved up the hill to eliminate 
that problem. The new foundation was in the 
process of being constructed. The house will be 
moved when the ground freezes, permitting 
cranes access to the site. 
2. Rainwater/Snow Melt Management 
All but the Phillips Road home had gutters and 
Figure 3- New foundation for 
Phillips Rd home 
downspouts. The gutters and downspouts will be installed on the Phillips Road home 
after it is moved. Leaders and splash blocks were common. Minor maintenance items 
related to the gutter system were found in five homes. These items include missing 
downspouts, leaders and splash-blocks. In one instance, a clogged gutter was found. 
One home had a flip-up leader, which is hinged to the elbow at the base of the 
downspout. When in the down position, rainwater is directed away from the foundation. 
The leader can be flipped-up for lawn mowing (Figures 4 & 5). 
Figure 4 - Flip-up leader in down 
position 
3. Wood Foundations 
Figure 5 - Leader flipped-up 
Three of the inspected homes had wood foundations. All three homes had mold and 
moisture problems in the basement. Site drainage problems were present at all three 
homes. One of the basements had flooded. Interior moisture sources were also present in 
the three basements. Clothes were hung to dry in two of the basements. One sump pump 
was unplugged. Sump pump covers were missing from two sump wells. Though these 
issues were contributing factors to the mold and moisture problems, the main problem 
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was the design of the wood foundation, which did not permit drying of the foundation 
assembly. 
The foundations were framed with 2" x 6" pressure treated studs. Exterior foundation 
sheathing was pressure treated plywood. The plywood was covered with 1" extruded 
polystyrene and then covered with plastic sheeting. In one instance, the sheathing was 
covered with plastic before the foam board was 
installed (Figure 6). The depth below grade to 
which the styrene and plastic extended could not 
be determined. The interior side of the 
foundation was insulated with kraft faced R19 
fiberglass batts (Figure 9). The batts were 
covered with plastic sheeting. Gypsum board 
was installed over the sheeting. The presence of 
plastic sheeting on both sides of the foundation 
forms a double vapor barrier and restricts drying 
of the foundation assembly (Figure 7). 
Mold was found on the basement gypsum board 
in all three wood foundation basements (Figure 
8). In some cases, the gypsum board and batt 
insulation had been removed exposing the 
plywood sheathing. The sheathing was dry to 
the touch. When the batt insulation was 
removed from adjacent stud cavities, the 
plywood sheathing was wet. 
Figure 8 - Mold on basement gypsum 
board 
Figure 9 - R19 foundation insulation 
covered with plastic sheeting 
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4. Blower-door Analysis 
Air change from the outside of a house is required to provide fresh air to residents and to 
dilute sources of indoor pollution. This includes moisture vapor that can lead to mold 
contamination. Although removing the moisture source is always preferred over diluted 
air, there are times when ventilation is required, particularly in very tight homes where 
there is no visible moisture source other than the occupants. 
The infiltration rates of five homes were measured with the blower. The results of the 
tests are shown in Table 1. 
Table 1 
Blower-door Testing Results for St. Regis - Mohawk 
Address and Inspection BTL1 CFM502 CFM50/ft2 (3) Natural 
Number of House ACH4 
491 Rt. 37 (1.1) 1350 1144 0.33 0.56 
11 Cree Rd. (1.2) 1350 5558 1.52 1.30 
119 Beaver Meadow (1.3) 1350 1290 0.31 0.25 
30 Andrew Johnson (2.2) 1620 704 0.19 0.17 
734 Drum (2.4) 2160 778 0.21 0.24 
1
- Building Tightness Limit (BTL) - Based on 15 cubic feet of air per minute (CFM) ventilation rate for each occupant. The 
occupancy of the home is assumed to be at least 5 people, even though fewer people may be Jiving in the home. A minimum of 5 
occupants is used to account for visitors or a change of occupancy. An additional "person" is added for each smoker. 
2
- CFMSO- Cubic feet per minute at a 50 Pascal (Pa) pressure difference between the house and outside. This value was measured at 
the house with the Blower-door. 
3
- CFMSO/trleakage rate per square foot of envelope area. The square footage of the above and below grade walls, ceiling and lower 
floor is divided into the CFMSO. This normalizes the CFMSO for building size. The Energy and Environmental Building Association 
(EEBA) criteria for new homes states that this value should be no higher than 0.25 unless a ventilation system is used. 
4
- Air changes per hour under natural conditions . 
The houses at 30 Andrew Johnson and 734 Drum are slab-on-grade homes built within 
the last three years. Reported moisture problems included window condensation and 
limited mold growth at the exterior wall/ceiling juncture. Both homes are two to almost 
three times tighter than the recommended tightness limit. Air circulation in the home is 
virtually non-existant given that both homes have hydronic baseboard heating systems as 
opposed to a forced air heating system. Heat recovery ventilators (HRV's) can be 
installed in these homes to exhaust stale indoor air and provide fresh air while recapturing 
heat in the process. The HRV units can be installed in the utility rooms and there is 
adequate space in the attics for duct installation. 
5. Bathroom and Kitchen Exhaust Fans 
Bathroom exhaust fans installed in the homes were rated between 70 and 80 cubic feet of 
air per minute (CFM). Properly operating exhaust fans help remove moisture from the 
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bathroom during showers. An exhaust fan flow meter was used to measure actual CFM 
exhausted by the fans. Actual flows ranged between 0 CFM and 53 CFM. The 
manufacturer's performance rating is 70-80 CFMs. Results are shown in Table 2. 
Table 2 
Measured Bathroom Exhaust Fan Flows 
House address and Bathroom CFM 
Inspection Number 
491 Rt. 37 (1.1) 34 
11 Cree Rd. (1.2) 53 
119 Beaver Meadow (1.3) 37 
Phillips Road (1.4) 0 
82 Roosevelt Road (2.1) 0 
30 Andrew Johnson (2.2) 23 
RFP1 McGee Road (2.3) 34 
734 Drum (2.4) 37 
All of the exhaust fans were vented to the outside through the soffit. 
All of the homes except for the newer homes on Johnson and Drum had recirculating 
kitchen fans. The newer homes had kitchen exhaust fans that vented to the outside. 
6. Minor Maintenance Items 
Deferred maintenance items in homes can lead to mold growth and other indoor air 
quality (IAQ) issues in the home. Although maintenance appeared to be good in the 
inspe~ted homes, a few minor items were found. 
Sump Pumps 
Some of the sump pump discharge pipes terminate on the outside wall. Water from the 
sump drains down the wall. Water cannot drain away from the home if site drainage is 
poor at this point. A sump cover was missing in one home (Figure 10). Sump pumps were 
found unplugged in two homes (Figure 11). 
Figure 10 - Sump w/o cover- mold 
~rowth on ~ypsum board 
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Figure 12 - Open return grille on 
furnace return 
Gutter System 
Return Air Grilles 
Open return air (RA) grilles were found on 
two return air ducts in the basements 
(Phillips Road & 82 Roosevelt)(Figure 12). 
Both of these homes had mold and moisture 
problems in the basements. Open RA grilles, 
as well as leaky return ductwork, can lead to 
mold and other indoor air quality issues in 
the house by drawing-in pollutants found in 
the basement and distributing them 
throughout the house. 
All of the inspected homes had gutter systems, except for the Phillips Road home 
which will be moved. The gutter systems were generally in good condition with a few 
minor exceptions. A downspout was missing on one home (Figure 14). Leaders were 
missing in a few locations (Figure 13). One gutter was blocked (RFP1 McGee). 
Figure 13 - Missing leader 
Figure 14- Missing downspout 
7. Occupant Education 
Occupant education and cooperation is essential to minimize mold, moisture and 
other IAQ problems. The assessment team identified a number of occupant items that 
could cause moisture and mold problems. Occupants should be instructed on the 
following items to assist in solving and eliminating moisture and mold problems in 
their homes. 
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• What is mold and what causes it? 
• Use of bathroom fans (also kitchen fans when vented outside). 
• Use of sump pumps (ensure they are plugged in and operational). 
• Use plastic bins rather than cardboard boxes to store items in the basement. 
• A void drying clothes in basement. 
8. Attics 
Inspected attics were well insulated to R38. The attics appeared to be well vented 
with soffit and ridge vents. Insulation baffles were present above the top plates. 
The home at 82 Roosevelt and RFP1 McGee Road had gable vents at both ends of the 
house. The top of the insulation was very dirty in both homes near the vents. Water 
stains and some mold growth was visible on the interior side of the ceiling near the 
vents. It appears that wind driven rain and snow are entering the attic and causing 
moisture problems. In addition, a vapor barrier could not be found in the attic at RFP1 
McGee Road. 
An attic bypass was found around the 
chimney at 491 Rt. 37 (Figure 15). Attic 
bypasses allow warm moist air to move 
from the house into the attic. Moisture 
can condense on roof sheathing causing 
mold growth. Bypasses can also cause 
ice damming. 
The home at 30 Andrew Johnson Road 
has a well- designed attic access hatch 
(Figure 16). The panel was air sealed 
with vinyl bulb weatherstripping 
mounted to the stop. The panel itself was 
cut from a metal urethane-core door. 
Thus, the panel was lightweight, had an 
attractive finish and had an R-value of 
about 10. Unfortunately, the hatch was 
located in the unconditioned garage. 
However, this panel design would work 
very well for hatches located within the 
conditioned space. 
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Figure 16 - Attic access hatch; vinyl bulb 
weatherstripping is visible on the stop. Panel 
is made from a urethane-core door. 
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SECTION 4- TECHNICAL RECOMMENDATIONS 
The following recommendations are based on the site visit findings: 
1. Site Drainage 
Site drainage could be improved at most of the inspected homes. 
• Holes and dips adjacent to foundations should be filled-in to divert water 
away from the foundation. This is especially critical for the homes with 
wood foundations. 
• Where possible, modify site grading to direct rain water/snow melt away 
from the home. For example, the Phillips Road house is being moved up 
the hill from the base of the hill. A swale should be built on the uphill side 
of the home to direct water away from the house. 
2. Gutter System 
Generally, the gutter systems on the inspected homes were in good shape. The gutter 
systems should be inspected for missing downspouts, leaders and splash-blocks. 
Where possible, flip-up leaders should be used to allow for lawn mowing. Gutters 
should be inspected for blockages. 
3. Wood Foundations 
Special efforts should be made on homes with wood foundations to ensure proper site 
drainage and complete gutter systems as described above. In addition, the following 
work should be done on the interior. 
• Remove all above and below grade basement wall gypsum board, whether 
moldy or not 
• Remove plastic sheeting and kraft faced fiberglass batts 
• Allow sheathing to dry. If mold is found, clean as necessary 
A significant energy penalty can result if the walls remain uninsulated. Ideally, 
additional insulation should be placed on the exterior side of the foundation to help 
elevate the interior surface temperature above the dew point temperature. This can be 
done if planned exterior foundation work requires excavation. Alternately, the interior 
of the foundation wall may be insulated. The following recommendations apply to 
interior foundation wall insulation: 
• Correct site drainage and gutter systems as described above. 
• Resolve all sources of interior moisture. These sources include operating 
sump pumps, sump pump covers, dryers vented outside, and elimination 
of clothes drying in the basement. 
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• Insulate stud cavities with unfaced R19 fiberglass insulation. Properly 
sized insulation width to be friction-fitted. 
• Do not cover insulation with plastic sheeting or any other type of vapor 
barrier 
• If walls are to be finished with gypsum board, hold gypsum board off 
basement floor by a minimum of 2 inches. 
• Cover the gap between gypsum board and floor with a composite 
wood/plastic material such as Trex. This material can be removed for 
foundation wall inspection and is moisture resistant. 
• Use only latex based paint on walls. 
4. Bathroom and Kitchen Exhaust Fans 
Bathrooms and kitchens may generate large amounts of moisture. Properly operating 
and vented exhaust fans remove excess moisture from these spaces. 
• Replace inoperable bathroom exhaust fans. Furthermore, operable 
bathroom fans should be replaced when rehab work is done in the 
bathrooms. New bathroom fans should have sone ratings no higher than 
1.5. Low-sone fans include Broan Solitaire and Panasonic WhisperCeiling 
and WhisperLite series. Low-sone fans cost between $75 and $100. Fans 
should be sized to provide a minimum 75 CFM exhaust at 0.25 inches of 
water static pressure. 
• Replace recirculating kitchen fans with vented exhaust fans when rehab 
work is being done in the kitchen. Alternately, through-the-wall kitchen 
exhaust fans may be installed. 
• Where a single switch operates both the bathroom light and fan, replace 
switch with a fan delay timer. A fan delay timer is a two-function switch 
that is typically wired to a fan and a light. When the switch is turned-on, 
both the light and exhaust fan are turned-on. When the switch is turned-
off, the light is turned-off but the fan continues to operate for an extended 
period of time. The extended period of time can be adjusted from 1 to 60 
minutes. Fan delay timers are about $35.00 (fan delay timer, 
www .efi.org). 
• Where a separate switch is used for the bathroom exhaust fan, replace fan 
switch with timer switch. 
• Inspect all bathroom and kitchen exhaust fan ducts. Ensure that exhaust 
ducts are properly attached and sealed to the exhaust fan housing. All 
ducts should terminate outside the house and not below roof vents. If 
exhaust venting is taken through the roof eaves, ensure that the ducts 
terminate and are sealed to an eave vent designed for exhaust fan 
termination. 
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5. Heat Recovery Ventilators (HRV's) 
Two of the newer slab-on-grade homes were tested with the blower. The homes were 
two to three times tighter than the recommended limit. If the other slab homes are of 
similar construction, it can be assumed that they are just as air-tight. Heat recovery 
ventilators (HRVs) are recommended for these homes to provide fresh air and exhaust 
stale, moist air while recapturing heat in the process. 
6. Maintenance Items 
A number of minor items should be done to help prevent mold and other indoor air 
quality problems in the homes. 
• Inspect dryer vents to assure outside ventilation. 
• Inspect ducts in basements connected and sealed. Duct joints should be sealed 
with duct mastic, not duct tape. 
• Seal return air grilles on furnaces. Check the air handler static pressure. If it 
has exceeded the recommended pressure, install an additional return duct to 
the furnace from the living space. Do not take return air from the basement. 
• Inspect sump pumps for proper operation. Connect a discharge pipe with 
splash block on exterior of home where discharge pipe terminates on the 
exterior wall. 
• Remove scrap material and clean mold, if present, following the repair of a 
plumbing leak. 
• Inspect chimney chases for bypass and air seal. 
• Weatherstrip attic hatches. Replace hatches as necessary with insulated foam 
panel such as the one found at 30 Andrew Johnson Road. 
7. Occupant Education 
Occupant cooperation is essential to minimize moisture and other IAQ problems. 
• Instruct occupants on importance of using bathroom and kitchen exhaust fans 
during and after bathing and cooking activities to remove moisture from these 
spaces. 
• Discourage the use of rugs in basements. If used in basements, the occupant 
should periodically inspect the underside of the rugs for the presence of mold. 
Discard rugs with mold. 
• Discourage the use of mattresses sitting directly on basement floors. 
Mattresses should be raised off of the floor to allow air circulation beneath 
them. 
• Change furnace filters once month! y during the winter. 
• Promptly report plumbing leaks. Recognize the difference between plumbing 
leaks and "sweaty" pipes and fixtures. Wipe-up moisture from "sweating" 
pipes and fixtures. 
• Promptly report disconnected ducts. 
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• Instruct occupants on proper use of sump pumps. Water should not be visible 
in the well. 
• Encourage the use of plastic bins for storage in basements rather than 
cardboard boxes. 
SECTION 5 -DISCUSSION OF COMMON PROBLEMS 
The inspection of housing at St. Regis Mohawk identified a number of problems that are 
further discussed in this section. Staff members at the Akwesasne Housing Authority are 
aware of the issues and are taking measures to remedy the mold and moisture problems. 
The following discussion is offered as support to their efforts. 
1. Site Drainage 
When rain falls on a building site, where should the water go? The roof should be 
designed and built so that the water that lands on the roof is moved out to the edge of the 
roof. When rain falls on a soil surface, some of it will percolate downward through the 
soil-more in sandy soils and less in clayey soils. The water that does not percolate 
downward will move along the soil surface following the slope, out to the downhill edge 
of the site. The best way to prevent mold and moisture problems in houses is to make 
sure that rainwater moves off the roof and across the site and off the property. The houses 
that allow water to accumulate in the soil next to the foundation have problems. The soil 
that is in contact with the foundation should, in a well-managed property, be the driest 
soil on the site following a rainstorm. Houses with dry foundations (basements, crawl 
spaces and slabs) are usually dry houses. Keeping the foundation dry is the key to a good 
indoor environment in most houses. To keep the foundation dry, keep the soil dry next to 
the foundation dry. 
Keeping the soil that touches the foundation dry involves a few general rules, together 
with some specific guidelines. 
The first general rule is the rule of concentration- damage is worse where greater 
quantities of water are concentrated. A valley on a roof acts like a funnel, with the 
greatest concentration of water at the base of the valley. Gutters act like funnels that 
collect water from the edge of the roof and concentrate it in the downspout. On the land, 
valleys and swales act like collectors or funnels that concentrate the water on the site. If 
the water management design makes use of funnels (such as valleys, gutters, or swales), 
then they require maintenance to make sure they work properly. The worst water damage 
occurs where a valley, gutter or swale is blocked. 
The second general rule is the ground roof rule- treat the soil surface as if it were a low-
slope roof surface. Pitch the surface away from the house- the steeper the pitch, the 
better the drainage. Imagine all the water moving to the low edge of the site, and imagine 
how best to get it there. Avoid areas near the building that can act as water collectors. 
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Specific site drainage guidelines include: 
• The house should be built on a crown, not in a hole. If there is sufficient exposed 
foundation, site grading at the house can be improved. If the house hugs the ground, 
improvements at the foundation are more difficult. There should be a minimum of 
eight inches of exposed foundation between the ground and the beginning of the 
siding. 
• Identify localized dips and holes immediately adjacent to the foundation and fill with 
dirt. Tamp the fill material to prevent future settling. Provide sufficient fill material 
such that drainage occurs away from the foundation. 
• If the house has no gutters, then the base of the soil around the house serves as a 
gutter itself. It should have a surface that helps prevent splash back onto the siding of 
the house. It should be designed with a pitch that effectively moves water away from 
the house. 
• Good tamping or compaction of the backfill is very helpful because it helps keep 
water up on the surface where it can be managed by slope. Soil at the outside corners 
of the foundation, where the downspouts are usually found, can always be tamped 
because the corner will never collapse inward. 
• Bushes and other plantings may be very helpful, especially if their root balls soak up 
a lot of water. Also they can be planted strategically near downspouts so that the 
downspout extenders are less likely to be kicked off or removed during lawn mowing. 
2. Rain Water/Snow Melt Management 
Figure 17: To deposit downspout water well away from 
the foundation, consider using a hinged extender. It can 
pivot up and out of the way when the lawn is being 
mowed. 
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Rain water and snow melt from 
the roof should be collected and 
distributed away from the 
foundation with a gutter system. 
Flashings around chimneys and 
vents should be watertight. 
• 
• 
Include waterproofing 
underlayment at the eaves 
and in valleys as part of re-
roofing to help prevent water 
damage caused by ice dams. 
Gutters can be an effective 
rain water/snow management 
system. Pitch the gutters to 
the downspout. Short gutters 
may be hung level. In hip 
roof houses, consider using 
downspouts only on the 
downhill side not on the 
uphill side. In areas with a 
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moderate amount of trees, consider large gutters and downspouts so that leaves and 
debris can be flushed more easily. Make sure the gutter hangers are solid to prevent 
sagging gutters. 
• Downspouts should be secured to the house. They should never be undersized, and 
some oversizing never hurts. Fasten elbows and straight sections together with pop 
rivets-screws that project into the downspout can lead to clogging. 
• At the base of the downspout, the water has to be directed away from the foundation 
of the building. Direct the water out past the backfill onto the undisturbed soil, which 
may be 3' to 5' out from the edge of the house. If water drains close to the 
foundation, into the backfill, the water will concentrate next to the foundation-
precisely the wrong place for the water to be. The traditional way to discharge the 
water away from the house involves using downspout extenders (sections of straight 
downspout) or splash blocks. Both of these are often disturbed when lawns get 
mowed (Figure 17). Instead, use a notched section of downspout that is hinged to the 
elbow at the base of the downspout. The soil at the base of the downspout should be 
sloped away from the house at a minimum of 5% slope. Six inches of fall in the first 
10' away from the house gives a 5% slope. 
• Keeping gutters clean, particularly in wooded areas, can be a maintenance issue. A 
gutter guard system can help keep debris out of the gutter, thus minimizing 
maintenance, while allowing water to drain into the gutter. 
Two such gutter guard systems are the PermFlow Gutter Guard System (Figure 18) and 
the WaterFall Gutter Guard System (Figure 19). These systems cost about $4.50 per 3' 
section and are designed for a 5" K style gutter (8' sections are sold to contractors). 
Figure 18 - PermFlow Gutter Guard 
Figure 19 Waterfall Gutter Guard 
3. Basements 
Heat loss through uninsulated basement walls is a significant energy penalty in cold 
climates. The insulating value of uninsulated foundation walls is equivalent to a single 
pane window. While new homes are no longer built with single pane windows, from a 
thermal standpoint, this is exactly what happens when a basement foundation is not 
insulated. However, insulating the interior of basement walls can cause moisture and 
mold problems, if done incorrectly. Ideally the exterior of the foundation wall should be 
insulated as this elevates the interior surface temperature and reduces the chance of 
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condensation occurring during the summer. Insulating the interior of the basement wall 
can trap moisture between the insulation and foundation wall. If the moisture cannot dry 
to the inside of the basement, mold can grow between the insulation and foundation wall. 
A good reference on the moisture dynamics of basement walls and appropriate insulation 
systems, both exterior and interior, can be found at www.buildingscience.com under 
Technical Resources. 
4. Heat Recovery Ventilation Systems (HRV's) 
In cold winter climates, excess airborne water vapor (relative humidity) can be 
considered a pollutant with the potential for contributing to mold contamination. The 
purpose of an HRV is to provide fresh outdoor air for dilution of pollutants and improved 
indoor air quality. During the process of bringing fresh air into a building and exhausting 
stale air from the building, an HRV passes the two air streams simultaneously through a 
heat recovery core. The HRV system recaptures some of the heat (estimated between 
50% and 80%) that would otherwise be exhausted with the stale air. Mechanical 
ventilation augments the natural infiltration of outside air that occurs in buildings. In tight 
buildings with limited natural infiltration, mechanical ventilation can serve an important 
role in the dilution of airborne water vapor and thus reduce the potential for interior mold 
contamination. 
Properly installed and operated mechanical ventilation systems remove air from spaces in 
which moisture and odor are generated, usually kitchens, bathrooms and utility rooms. 
The mechanical ventilation system should supply fresh air to all the main living spaces, 
such as bedrooms, living, dining and family rooms. The distribution should be designed 
to ensure mixing of the fresh air and provide balanced cubic feet per minute (CFM) flow 
to the living spaces. 
There appears to be adequate space in the St. Regis Mohawk newer slab-on-grade homes 
for the installation of HRV systems. The air handler can be mounted on an exterior wall 
in the utility rooms. There is sufficient space in the attic for the installation of supply and 
return ducts from the living spaces back to the air handler. If HRV systems are 
considered for homes with forced air furnaces, the existing ductwork can be used. 
5. Localized Exhaust Ventilation 
Several rooms in a house are natural moisture sources due to the nature of their function. 
Taking a shower results in 100% humidity in the bathroom. Kitchens are used for 
cooking and cleaning. In laundries, clothes dryers remove large quantities of water from 
wet clothes. By removing moisture at the source in these areas, exhaust ventilation serves 
as a source control strategy. Exhaust ventilation dilutes the moisture and places the room 
in a negative pressure, thus limiting the spread of moisture to the rest of the house by 
moving the moisture to the outside. 
Bathroom exhaust fans, kitchen exhaust fans and clothes dryers should always vent to the 
outside rather than into the living space. Venting to a basement, crawl space and attic can 
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lead to moisture problems occurring in these areas. For this reason, localized exhaust 
ventilation requires ductwork. 
Bathroom fans should exhaust between 50 CFM and 70 CFM. The effectiveness of 
exhaust fans is based on the power of the exhaust fan, length and type of exhaust duct and 
cleanliness of the fan grille. When there is excessive resistance in the ductwork, the 
exhaust fan motor may not be powerful enough to vent sufficient airflow through the 
duct. The longer the duct length, the greater the static pressure in the duct and the less air 
flow through the duct. Turns and bends in the ductwork also increase the static pressure 
and reduce flow. Similarly, a smooth duct provides less resistance and improved flow 
over ribbed ductwork. For all types of exhaust ventilation, using round, smooth sheet 
metal ductwork is recommended. A dirty intake grille will also great! y increase resistance 
and reduce airflow. 
6. Air Seal Attic Hatches 
Warm air rises during the winter due to the stack 
effect. Any penetration through the ceiling that is 
not air sealed will allow the air to pass through it. 
Moisture carried with the air can condense on cold 
attic surfaces. Although many of the attic hatches 
were insulated, the perimeter of the hatches except 
for one was not air sealed. The hatches should be 
air sealed as shown in the adjacent (Figure 20). 
Latches should be installed to lock the hatches in 
place and provide positive closure. 
7. Attic Bypass Sealing 
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Attic bypasses are holes or gaps in the top floor ceiling that 
allow warm moist air to move around and through 
insulation into the attic cavity (batt or blown insulation will 
not stop air flow). Energy is lost and ice dams can result. In 
addition, moisture can condense on the underside of the 
roof sheathing. 
Fieure 20 
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Strong air-barrier materials like plywood, gypsum board or 
foam insulation board can be used to seal attic bypasses. 
These materials should be attached with mechanical and/or 
adhesive bonds. 
Figure 21 - Open chimney 
stack 
The following are some examples of attic bypasses and how 
to seal them. The chimney bypass was found in some of the 
inspected St. Regis Mohawk homes (Figure 21). 
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• Chimney: Seal chimney bypass with sheet 
metal (minimum 28 gauge thickness) and 
seal to chimney or flue and ceiling 
structure with high temperature sealant or 
chimney cement. 
• Soil stacks, plumbing vents, open 
plumbing walls: Seal joints with 
expanding foam or caulk. If joint is too 
large, stuff with fiberglass insulation and 
foam over the top. Large openings may also 
be sealed with insulated foam board or scrap 
gypsum board (Figure 22). 
December 9 - 11, 2002 
• Housing of exhaust fans and recessed lights: Caulk joints where housing comes in 
contact with ceiling. 
• Duct chases: If chase is large, seal with rigid material such as scrap gypsum board 
or insulated foam board and seal to ducts and ceiling materials. 
8. Maintenance Items 
Deferred maintenance can cause moisture and mold problems. Maintenance staff should 
understand and receive training in the following topics to assist in solving and 
eliminating moisture and mold problems. 
General 
• what is mold 
• what causes mold 
• other IAQ problems 
• sources of moisture 
• moisture assessment procedures 
Exterior 
• site drainage 
• gutter systems 
• paving adjacent to homes 
• plantings around home 
Foundations 
• basement insulation systems (and crawl spaces, if appropriate) 
• basement moisture dynamics 
• sump pumps 
• clutter 
• rugs in basements 
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Attics 
• attic bypasses 
• attic hatches 
• attic ventilation 
• ice dams 
• insulation 
• wall/ceiling junctures 
Mechanical 
• bathroom and kitchen exhaust fans 
• venting exhaust fans to the exterior 
• plumbing leaks 
• ductwork 
• humidifiers 
• unvented appliances 
• combustion air intakes 
Mold Remediation 
• clean-up 
• when to call for outside help 
9. Occupant Items 
A number of occupant related items can cause moisture and mold problems. Occupants 
should receive training in the following topics to assist in solving and eliminating 
moisture and mold problems in their homes. 
• What is mold and what causes it? 
• Use of exhaust fans. 
• Use of basements (and crawl spaces, if appropriate) . 
• Changing furnace filters. 
• Difference between plumbing leaks and water condensing on pipes. 
• Use of sump pumps. 
• Ductwork. 
• Keeping combustion air intakes open. 
• Humidifiers. 
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Appendix A 
SITES R t. eg1s , 
1 2 
Inspection 
NY 
3 
HUD 
Number Address of Home Program 
1.1 491 St. Rt 37 
1.2 11 Cree Rd. 
119 Beaver 
1.3 Meadow 
1.4 Phillips Rd. 
2.1 82 Roosevelt Road 
2.2 30 Johnson Rd. 
2.3 RFP1 McGee Rd 
2.4 734 Drum St. Rd. 
MH = Mutual Help 
TK= Turnkey= Rent to own 
LR= Low Rent 
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MH 
MH 
MH 
MH 
MH 
LR 
MH 
LR 
4 
Age of 
Home 
6 Yrs. 
13 Yrs 
6 Yrs. 
9 Yrs. 
15 Yrs. 
3 Yrs. 
12 Yrs. 
2 Yrs. 
5 6 7 
Number of Foundation Model Type Framing 
Occupants Type of Home Type 
Poured Modular 2X6 3 Concrete Wood 
Wood Raised 2X6 
2 Foundation Ranch Wood 
Poured Raised 2X6 
4 Concrete Ranch Wood 
Poured Raised 2X6 
7 Concrete Ranch Wood 
Wood Raised 2X6 
5 Foundation Ranch Wood 
Slab on Ranch 2X6 
4 Grade Wood 
Wood Raised 2X6 
4 Foundation Ranch Wood 
Slab on Ranch 2X6 
6 Grade Wood 
SITE VISIT SUMMARY FORM 
8 9 10 11 12 13 14 
Bathroom Wet 
Blower Exhaust Site Gutter Basement 
Door Ventilation Drainage System Leaks from or Crawl Plumbing 
Heat Type CFM50 Measure Problems Problems Exterior Space Problems 
Oil Boiler 1144 34CFM Yes Yes No No No 
Oil Forced 
Air 5558 53CFM Yes Yes Yes Yes Yes 
Oil Forced 
Air 1290 37CFM Yes No No No No 
Oil Forced 
Air Not tested OCFM Yes Yes Yes Yes Yes 
Wood/ Oil 
Forced Air Not tested OCFM Yes Yes Yes Yes No 
Oil 
Baseboard 
Hydronic 704 23CFM No No No No No 
Oil Forced 
Air Not tested 34CFM Yes Yes Yes Yes Yes 
Oil 
Baseboard 
Hydronic 778 37CFM Yes Yes No No No 
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DATE:_December 9-11, 2002 
15 17 18 19 
Exterior 
Bathroom wall/ceiling Attic Visible Mold 
Problems problems Problems (Column#) 
No No Yes No 
Not 
Yes No Accessible Yes 
No No No No 
Yes Yes No Yes 
Yes Yes Yes Yes 
No Yes No Yes 
Yes Yes Yes Yes 
No Yes No Yes 
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Inspection Number: 1-1 
Address: 491 St. Rt. 37 
Age: 6 years 
Type: Mutual Help 
Condition: Occupied 
House Type: Raised Ranch 
Bedrooms: 3 
Foundation: Poured Concrete 
Heat Type: Oil, Boiler 
Construction: 2" x 6", modular 
Mold and Moisture Conditions: No mold 
or moisture problems were found in the 
home. 
Rainwater Management: Site grading 
immediately adjacent to the home was flat. 
Leaders were missing from the downspouts 
(Figure 2). There were depressions near the 
downspouts. The sump pump discharge pipe 
terminated at the exterior siding. 
Blower-door Test: The house was slightly 
tighter than it should be given the 
occupancy load of the building. Air leakage 
of the house was measured at 1144 CFM50, 
January 9, 2003 
which is slightly below the recommended Building Tightness Limit of 1350 CFM50. Air 
leakage sites found included: the chimney shaft, around the attic hatch, a few windows at 
the parting rails, around the baseboard in the master bedroom and the bathroom exhaust 
fan. Air coming in from the bathroom exhaust fan indicates that the damper is missing or 
not seated properly. 
Bathroom/Kitchen: No mold was found in the bathroom or in the kitchen. The bathroom 
exhaust fan measured 34 cubic feet per minute (CFM) (the fan is rated at 70 CFM). The 
fan is vented through plastic ribbed duct. The duct terminates above a soffit vent in the 
eave. The kitchen exhaust fan is a recirculating type fan. 
Attic: The attic is insulated with two layers of R19 fiberglass batts. A significant bypass 
was found at the chimney chase. The chase is an enclosure built around the boiler vent. If 
not sealed, it allows warm air from the home to move-up into the attic during the heating 
season. Energy dollars are wasted and ice damming can result from this heat loss. 
An attempt had been made to seal the chase in the basement with polyisocyanurate 
insulation, but the insulation was not secured very well. It is not recommended that this 
type of insulation be placed in contact with high temperatures, such as the chimney vent. 
The insulation should be replaced with a metal collar that extends away from the vent by 
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at least 3". The chase should then be sealed 
with a non-flammable rigid material such as 
drywall (Figure 3). 
The chase was only covered with batt 
insulation in the attic. The insulation was 
very dirty when pulled backed indicating 
that house air had been moving up the chase 
and through the insulation. The technique 
used to seal the chase in the basement 
should be used to seal the chase in the attic. 
Once sealed, the batt insulation can be 
placed over the drywall (Figure 4). 
January 9, 2003 
No mold was found on the roof sheathing. The attic is vented with a combination of ridge 
and soffit vents. Insulation baffles were 
present at the eaves. 
Occupant Notes: 
There were three occupants, 1 adult and 2 
children, ages 11 and 12 years. There was 
one adult smoker, but no reported health 
problems. These have been the only 
occupants in this home since it was built in 
1996. 
Figure 4 - Open chase in attic. Note dirty 
batt insulation. 
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Inspection Number: 
Address: 
Age: 
Type: 
Condition: 
House Type: 
Bedrooms: 
Foundation: 
Heat Type: 
Construction: 
1-2 
11 Cree Road 
13 years 
Mutual Help 
Occupied 
Raised Ranch 
2 
Wood 
Oil, Forced Air 
2" x 6", stick 
Figure 1 - 11 Cree Road 
Mold and Moisture Conditions: The basement smelled musty. Clothes were hung to 
dry in the basement. The basement had a history of flooding. A corner of the basement 
had been partitioned as a bedroom, although it was not currently being used as a 
bedroom. The studs and the back of the gypsum board on the interior partitioned walls 
were visible from the basement area. Mold was found on some of the gypsum board. 
The basement has a wood foundation insulated with R 19 kraft faced insulation. Mold was 
found on the interior side of the wood sheathing on the foundation. 
Rainwater Management: Site grading 
immediately adjacent to the home had some 
positive slope away from the home. Gutters and 
downspouts were present, but leaders and splash 
blocks were missing. There were some localized 
depressions around the home (Figure 2). 
Blower-door Test: The house was quite leaky 
when measured with the Blower-door 
measuring 5558 CFM50. This is over four times 
the Building Tightness Limit of 1350. There 
was significant leakage from the basement, front 
door, windows and bathroom exhaust fan. Many I Figure 2- Depression near frout stoop 
of the windows had plastic taped over the 
interior side of the windows. The plastic "ballooned" inwards with the Blower-door 
operating indicating leaky windows. The bathroom exhaust fan was leaking, indicating 
that the damper was missing or not seated properly. 
Basement: The basement has a 2" x 6" wood foundation with exterior plywood 
sheathing (Figure 3). Plastic sheeting was visible on the exterior. It was indicated that the 
plastic was serving as a drainage plane that extended down to the footing. No exterior 
foundation wall insulation was visible. 
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The interior of the wood foundation was insulated with R19 kraft faced fiberglass batts. 
Polyethylene sheeting was used as an interior vapor barrier over much of the foundation. 
Mold was visible on the interior side of the sheathing (Figure 3). 
Bathroom/Kitchen: Though no mold was found in the bathroom, water damage was 
visible at the base of the tub and the vanity at the wall juncture (Figure 4 ). Peeling paint 
was visible in the kitchen. The bathroom exhaust fan was measured 53 CFM, although it 
was manufacture rated at 70 CFM. The kitchen exhaust 
fan was a recirculating type. 
Attic: Access to the attic could not be gained. Ridge and 
soffit vents were visible from the exterior of the home. 
Some roof shingles were missing. 
Occupant Notes: 
There are two adult occupants. The occupants have 
resided in the home since 1989. They are the only 
occupants. There are no reported smokers in the home. 
The occupant did report some respiratory problems. 
Figure 4 - Water damage at base of 
cabinet 
Figure 3 - Interior basement 
insulation and polyethylene 
sheeting 
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Inspection Number: 
Address: 
Age: 
Type: 
Condition: 
House Type: 
Bedrooms: 
Foundation: 
Heat Type: 
Construction: 
1-3 
119 Beaver Meadow 
6 years 
Mutual Help 
Occupied 
Raised Ranch 
3 
Poured concrete 
Oil, Forced Air 
2" x 6", stick 
Mold and Moisture Conditions: No mold or 
Figure 1 - 119 Beaver Meadow 
moisture problems were found in the home. However, the occupants complained of a 
severe fly problem. Numerous dead flies were found near the basement windows and in 
the attic. 
Rainwater Management: Site drainage was relatively flat except for the driveway side 
of the house where positive drainage away from the home was noted. The house had 
gutters, downspouts and flip-up leaders (Figure 2 & 3). 
Figure 2 - Flip-up leader in down position Figure 3 - Flip-up leader in upright 
uosition 
The grading was especially flat under the rear deck. Drip lines from the deck were 
visible. The sump pump discharge pipe terminated beneath the deck. 
Blower-door Test: The house is slightly tighter than it should be given the occupancy 
load of the building. Air leakage of the house was measured at 1290 CFM50, which is 
just below the recommended Building Tightness Limit of 1350 CFM50. A significant 
leak was found beneath the bathtub drain. The space beneath the tub is connected to the 
exterior wall, which is not an uncommon condition. Air was also leaking into the home 
around the attic hatch. 
Basement: The foundation walls are poured concrete. The exterior of the foundation 
walls is insulated with 1" foam board. The basement was dry, even though clothes were 
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hung to dry there. Although there was a significant amount of storage in the basement, 
most of it was contained in plastic storage bins rather than cardboard boxes (Figure 4 ). 
Bathroom/Kitchen: The bathroom exhaust fan was 
measured 37 CFM, even though it was manufacture 
rated at 70 CFM. The kitchen had a recirculating 
fan. No signs of mold or moisture problems were 
found in these spaces. 
Attic: The attic was insulated with R38 fiberglass 
batts. The attic was vented with ridge and soffit 
vents. Insulation baffles were present at the eaves. 
No mold was visible on the underside of the roof 
sheathing. The bathroom exhaust fan was vented to 
the outside through the soffit. Dead flies were found 
throughout the attic. 
Figure 4- Most storage in plastic bins 
Occupant Notes: 
There are 4 occupants, 1 adult and 3 children, ages 8 years (twins) and 11 years. There 
are no reported health or respiratory problems. There are no reported smokers in the 
home. The occupants have resided in the home since it was built in 1996. 
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Inspection Number: 1-4 
Address: Philips Road 
Age: 9 years 
Type: Mutual Help 
Condition: Occupied 
House Type: Raised Ranch 
Bedrooms: 4 
Foundation: 
Heat Type: 
Construction: 
Poured concrete 
Oil, Forced Air 
2" x 6", stick 
January 9, 2003 
Figure 1 - Phillips Road 
Mold and Moisture Conditions: The home has 
such severe moisture problems that a new 
foundation is being built on the site and the 
existing home will be moved to the new 
foundation (Figure 2). The house had undergone 
previous remediation work that included 
removing the siding and house wrap and replacing 
rotted sheathing. 
The basement smelled musty and felt very damp. 
Mold was found on some gypsum board. The 
plywood sheathing on the pony wall was wet 
behind the R19 fiberglass batts (the plywood was 
dry where the insulation had been removed) 
(Figure 3). Clothes were hung to dry in the 
basement. Metal objects in contact with the 
basement floor were rusted. 
Mold was found beneath the kitchen sink where a 
plumbing leak was found. Mold was also found at 
the wall/ceiling juncture in the master bedroom as 
well as on a wood window in the daughter's 
bedroom. 
Rainwater Management: The home was located 
at the bottom of a hill. Sections of the "pony" wall 
were essentially in contact with the ground, 
especially on the downhill side of the hill (Figure 
4). The foundation is located up the hill, but the 
site can be graded to allow rainwater to drain past 
the foundation. There were no gutters or downspouts 
on the home. 
Figure 3 - Rotted sheathing on the 
pony wall 
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Blower-door Test: No Blower-door test was done in the home. 
Basement: Mold was found on the back of the 
gypsum board used to enclose the basement stairwell. 
The plywood sheathing behind the R 19 fiberglass 
insulation was wet and some ice was found on the 
sheathing. There was quite a bit of clutter in the 
basement. An open return air register was found on 
the return air plenum (Figure 5). This can contribute 
to poor indoor air quality as contaminants and mold in 
the basement can be drawn into the heating system 
and distributed throughout the home. 
Bathroom/Kitchen: No mold was found in the 
bathroom. The bathroom fan measured 0 CFM when 
tested. Water was dripping in the sink. A metal shelf 
was rusted indicating that the bathroom was exposed 
to high moisture levels. 
The kitchen had a recirculating fan. The sink was 
leaking and a bucket was being used to collect the 
water. However, the base of the cabinet had rotted 
and mold was visible within the cabinet. The base of 
the refrigerator was rusty. 
Attic: The attic was insulated with R38 fiberglass 
batts. Polyethylene was used as the vapor barrier. A 
combination of ridge and soffit vents was used for 
ventilation. The attic fan was not vented to the 
outside. Insulation baffles were present at the eaves. 
No mold was visible on the underside of the roof 
sheathing. 
Occupant Notes: 
There are seven occupants' in the home, 3 adults 
and 4 children. There are no reported health or 
respiratory problems. There are two adult smokers 
in the home. The occupants have lived in the home 
for 9 years. 
Figure 5 - Open return air register on 
furnace 
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Inspection Number: 2-1 
Address: 82 Roosevelt Road 
Age: 15 years 
Type: Mutual Help 
Condition: Occupied 
House Type: Raised Ranch 
Bedrooms: 4 
Foundation: 
Heat Type: 
Construction: 
Wood foundation 
Oil/Wood, Forced Air 
2" x 6", stick 
Mold and Moisture Conditions: Site drainage 
was very poor. Significant mold growth was 
found in the basement on both the drywall finish 
and on the interior side of the wood foundation 
sheathing. Mold and water stains were found on 
some of the ceilings (Figure 2). Two gable vents 
were present in the attic. It appeared that wind-
driven rain and snow had entered the attic and 
caused water stains on the ceiling. This may also 
have been responsible for the mold on the 
ceilings. 
Rainwater Management: Site water 
management was quite poor. Dips and valleys in the 
ground were present around the foundation. The 
basement window wells contained debris (Figure 3). 
A downspout was missing (Figure 4). Sills of the 
basement windows were not raised above the base 
of the wells. The sump pump discharge pipe 
terminated at the exterior siding. 
Figure 3- Basement window well 
January 9, 2003 
Figure 2 - Water stains on ceiling 
Figure 4 - Missing downspout 
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Blower-door Test: No Blower-door Test was 
done in the home. 
Basement: The basement had a wood 
foundation insulated with R 19 batts and covered 
with a plastic vapor barrier (Figure 5). Sections 
of the wall had been covered with gypsum 
board. Mold was found on the gypsum board 
(Figure 6) and behind the batt insulation on the 
foundation sheathing. The exterior of the 
foundation was not insulated. 
Figure 5 - Plastic vapor barrier over 
batt insulation; mold is visible on 
foundation sheathing 
January 9, 2003 
Figure 6 - Mold on gypsum board 
Figure 7 - Open return air grille on 
furnace 
The sump pump was unplugged and water was visible in the well. The furnace had an 
open return air grille (Figure 7); the supply air 
register was closed. This could contribute to 
poor indoor air quality in that contaminants and 
mold in the basement can be drawn into the 
heating system and distributed throughout the 
home. There was also quite a bit of clutter in the 
basement. 
Bathroom/Kitchen: Mold was found on the 
bathroom ceiling above the tub. When tested, 
the exhaust fan measured 0 CFM. There was no 
fan in the master bedroom bathroom. The 
kitchen had a recirculating fan. No plumbing 
problems were found in either the bathroom or 
kitchen. 
Attic: The attic was insulated with R38 
Figure 8 - Water stains on top of 
gypsum board under gable vent; note 
dirty insulation on right 
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fiberglass batts. Polyethylene was used as the vapor barrier. There were two gable vents 
at each end of the attic. The insulation beneath both vents was very dirty indicating air 
movement through the vents. The water stains and mold growth predominantly appeared 
near the vents (Figure 8). There was a small amount of mold growing on the roof 
sheathing near a previous roof leak that had been repaired. 
Occupant Notes: 
There are 5 adults occupants in the home. These are also four dogs that reside on the 
property. The occupants have reported some respiratory problems (emphysema). One 
occupant has experienced 3 miscarriages and is pregnant again. She is very concerned 
about the health implications of mold and moisture. There are three adult smokers in the 
home. 
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Inspection Number: 
Address: 
Age: 
Type: 
Condition: 
House Type: 
Bedrooms: 
Foundation: 
Heat Type: 
Construction: 
2-2 
30 Andrew Johnson Rd. 
3 years 
Low Rent 
Occupied 
Ranch 
3 
Slab on grade 
Oil, Baseboard hydronic 
2" x 6", stick 
Mold and Moisture Conditions: Site drainage 
was very good. There was some mold on the 
living room closet at the juncture of the exterior 
wall and the interior partition wall. The occupant 
reported condensation on windows in the 
bedrooms. 
Rainwater Management: Site drainage was very 
good with positive drainage away from the house 
(Figure 2). Gutters, downspouts and leaders were 
in good condition. 
Blower-door Test: The house was very tight at Figure 2- Positive site drainage away 
704 CFM50. Given that two of the four occupants .__rr_o_m_th_"'_h_o_m_"'----------~ 
smoke, the house should be no tighter than 1620 CFM50, since this could cause the 
window condensation. The condensation and mold problem could be made worse in that 
the heating system was hydronic instead of forced air. With a forced air system, air 
movement across windows can help remove moisture. 
Bathroom/Kitchen: The bathroom exhaust fan measured 23 CFM. The kitchen exhaust 
fan vented to the outside. There were no plumbing problems in the bathroom or kitchen. 
Attic: The attic was insulated with R38 batts and also had a polyethylene vapor barrier. 
There were ridge and soffit vents. No mold was visible on the roof sheathing. The 
occupant reported that water occasionally dripped from the bathroom exhaust fan and the 
insulation over the fan was wet. Moisture from the bathroom was condensing on the 
metal fan housing. 
The attic access panel was built very well. The panel, cut from a metal urethane-core 
door, was air sealed with vinyl bulb weatherstripping mounted to the stop. Thus, the 
panel was lightweight, had an attractive finish and had an R-value of about 10. 
Unfortunately, the hatch was located in the unconditioned garage. However, this panel 
design would work very well for hatches located within the conditioned space. 
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Occupants Notes 
There were 4 occupants, 2 adults and 2 children, ages 4 and 6 years. There were no 
reported health or respiratory problems. There were two adult smokers in the home. The 
occupants have resided in the home for 3 years. 
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Inspection Number: 
Address: 
Age: 
Type: 
Condition: 
House Type: 
Bedrooms: 
Foundation: 
Heat Type: 
Construction: 
2-3 
RFP 1 - McGee Rd. 
12 years 
Mutual Help 
Occupied 
Raised Ranch 
3 
Wood foundation 
Oil, forced air 
2" x 6", stick 
Mold and Moisture Conditions: Site drainage 
was poor. Extensive mold was found in the 
basement. Water stains were found on the 
bathroom ceiling. Mold was found under the 
kitchen sink. No vapor barrier was found in the 
attic. This home, similar to house 2.1, had gable 
vents. There were signs of wind driven rain/snow 
in the attic near the vents. 
Rainwater Management: Site drainage was poor 
around the home with dips and valleys at grade 
next to the foundation. Two basement windows 
were virtually at ground level. The remaining two 
windows were about 6" above grade. Gutters, 
downspouts and leaders were present. However, 
the gutter to the right of the front door was 
Figure 1 - RFP 1 - McGee Rd. 
Figure 2 - Wet sidewalk from blocked 
gutter; note dip in grade adjacent to 
fnnnrl!:ltinn 
blocked and snowmelt was dripping on the sidewalk 
and draining towards the basement window (Figure 2). 
Blower-door Test: No Blower-door Test was done 
for this home. 
Figure 3- Wet floor; mold on gypsum 
board 
Figure 4 - Mold from plumbing leak 
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Basement: The basement smelled musty and mold was visible on the gypsum board. The 
basement walls were insulated with R 19 batts and covered with plastic sheeting. Gypsum 
board was installed over the sheeting. Mold was found behind the insulation on the 
sheathing (Figure 3). Clothes were hung to dry in the basement and water was standing in 
the sump pump. The sump pump had no cover. All four of the basement windows had 
mold growing on the sash. A bedroom was located in basement with carpeting. The 
carpeting could not be turned-back for inspection. 
Bathroom/Kitchen: The bathroom fan 
measured 34 CFM. Water stains were 
visible on the bathroom ceiling. The kitchen 
fan was recirculating. Mold was found under 
the kitchen sink (Figure 5). 
Attic: The attic insulated with R38 batts. No 
vapor barrier was found. The attic was 
vented with soffit vents and gable vents 
located and both ends of the home. There 
were signs of wind driven rain and snow 
through the gable vents. The top of the Figure 5 -Mold under kitchen sink 
insulation was very dirty and there were 
signs of water stains and mold growth on the 
ceiling. 
Occupant Notes: 
There were 4 adults occupants. These were no reported health or respiratory problems, 
nor reported smokers. The occupants have resided in the home since 1990. 
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Inspection Number: 
Address: 
Age: 
Type: 
Condition: 
House Type: 
Bedrooms: 
Foundation: 
Heat Type: 
Construction: 
2-4 
734 Drum St. 
2 years 
Low Rent 
Occupied 
Ranch 
3 
Slab on grade 
Oil, Baseboard hydronic 
2" x 6", stick 
Mold and Moisture Conditions: Site drainage was 
fairly flat with some dips around the slab. Some 
leaders were disconnected from the downspouts. 
The occupant reported mold growth at the 
wall/ceiling juncture in the master bedroom and in 
one of the children's bedrooms. The occupant also 
reported window condensation. The house was tight 
when measured with the Blower-door. 
Rainwater Management: Site drainage was fairly 
flat. A couple of leaders were missing from the 
downspouts (Figure 2). In one case, water from the 
downspout drained between the sidewalk and 
foundation (Figure 3). 
Figure 2- Disconnected leader 
Blower-door Test: The house was very tight at 778 
CFM50. Given the six occupants, two of whom 
smoke, the house should be no tighter than 2160 
CFM50. The tightness of the home could account 
January 9, 2003 
Figure 4 - Two combustion air 
intakes with top one blocked 
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for the window condensation and mold problems. The condensation and mold could be 
made worse by a hydronic heating system rather than a forced air system. With a forced 
air system, air movement across the windows could help remove the moisture. 
Bathroom/Kitchen: The bathroom exhaust fan measured 37 CFM. The kitchen exhaust 
fan vents to the outside. There were no plumbing problems in the bathroom and kitchen. 
The furnace room was located within the conditioned space, just off the kitchen. Since 
the boiler was not sealed combustion, two combustion air inlets were located in the 
exterior wall (Figure 4). One of the inlets was stuffed with rags. (Generally, this is done 
when an occupant feels cold air coming in through the opening). However, blocking a 
combustion air inlet can cause backdrafting of the heating appliance or water heater, 
particularly in a tight house. Backdrafting appliances can cause indoor air quality 
problems such as excess moisture and the production of carbon monoxide. 
Attic: The attic was insulated with R38 batts. There was a polyethylene vapor barrier. 
There were ridge and soffit vents. No mold was visible on the roof sheathing. 
Occupant Notes: 
There were 2 adults and 4 children, ages: 3, 6, 8, and 10 years. There were some 
respiratory problems reported by the occupants. The mother-in-law has trouble breathing 
while she visits. There were 2 adult smokers, who smoke outside of the home. 
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